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Abstract of JP9198709 

PROBLEM TO BE SOLVED: To obtain 
sufficient reproduced output from information 
recording layers existing in the second layer 
and the layers above it by using a phase 
changing material as a recording material in 
the information recording layer of the first layer 
from a transparent substrate side. SOLUTION: 
A recording part 5 consisting of the information 
recording layer 2, a transparent layer 3 and the 
information recording layer 4, is formed on a 
transparent substrate 1 . A protective film 6 is 
formed on this recording part 5. The 
information recording layer 2 is composed of 
three layers; a dielectric protective film 7, a 
phase changing material film 8 and a dielectric 
protective film 9. The information recording 
layer 4 is composed of four layers; a dielectric 
protective film 10, a phase changing material 
film 11, a dielectric protective film 12 and a 
reflection film 13. The information recording 
layers 2, 4 of this multilayered optical disk are 
subjected to recording of information signals 
as rewritable signals. 
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tc. 2JiJ^O«*lEfiW#^i£:frl/t«WSft* 

i fcTEH^j^jfcSfts^Jftfcr 4 xriz&^x . 

JJBWHHHia»&il«ar< k *> 1 JiBOflfflBEftWli. 
ffiSEflStmfciEfctmi:-*-* -I k £Wmk-t&^g3fcx 

2 ] m$nmm & saws t-tz mrnimm 

it » «3Efl3l5mo*SftR« k #JHMBB k OflBBfcfc: i 

[ft*^3] flHIBEMW^««'^4fflSEfttm«4s Aft 
,6**7 0 0*CUlTt k **i k £=ftf&k-t£i*£3S2fa» 

flr(fcfi*# 15 0 & £ k k -r ^.t»*3S 
2ia«^)#JB3tX'fX^. 

&&3tSUfi 5 0 0 n s e c fcATT'£> k S 
2 f Ei^«ftx -f X 9 . 

u, A 1 , Ag, B i , Cu, Cr, Co, Cd, C 
e. Cs, Dy, Fe, Ge, Gd, Ga, Hf, I 
n, K, La, Li, Mn, Mo, Ni, Nb, Nd. 
Na, Os, Pd, Pr, Pb, Ru, Rh, Rb , S 
n, Sb, Si, Sm, Sc, Se, Te, Ti, T 
b, Ta, Ti, V, W, Y, Zn, Z r cO^Sr < k k 

wrtifr i mz-ttsz t zn®tb-t&ft?m2iffi<7)& 
matrix.? •. 

mm 6 ws^mttr 

X'fo*) v »^«at^Mfc««Hs-c«weia»*536 t 4 o% 

BUbT* S Cl k £ b ~T h If 8 tiMo^m 4 

i m$m i o ] mwmfcMfr h 2 m a ofitfgiaiie * 
mtfrzwMt&ftto. g 9 B B tBwiitf* { 3o%ia 

%J2LtC*S £ k £^kt-&f»#J»8fefi<7>£Jl3fc'T 

c it*3S 1 1 ] mwmiMfr e> 1 m s cotiff8ie»>i £ 



1. 5tLhT*S>SClk€:^Stk-r-&»^8iej»^iS 
[ If 1 2 ] MWmMMfr t> 1 « a ow#gte«* £ 
inasflaRkc!**. -eft-earn Ci £8. 0, k Cl s 

5. 0&£>#H*£Mfc^£fc£#&kt-£If:&«8f2gi 

[m*jb 1 3 1 mim$.mfrt> 1 ss^wibieisji?: 

«)«^-4«SE<bW^» f PttK«arC«0JB*f*n aj . 
iatka.ifp; e-ft-eftn ai ^7. 0. ka,S 

[ it&g 1 4 ] mim&.wfr t> 1 * b *>« *he»w * 

kaj^ 1/5 • (nc/na,) + (kcj/k 
aj) ^1 O^JtJi (nc^na!) +1/5 ■ (kci 
/ka,) S10*4*fr*3lfc'rifc*»»i:i-6» 

1 5 ] &gSKfltt>& 2JlBc7)WfgfSI4Ji2r 

«kc,*!, -eft-fftl. 0Snc 2 S8. 0, 1. 
0^kc 2 ^7. 0'Sr4*ft*»ti-ifc* ! RpfSk-rS 

it^8ie^#-e3Kx a?. 
[ 1 6 ] Tmmmfrh 2 m s <ow«iEaJi * 

X«Ska 2 i>'. -eft-fft 1. 0^na 2 <7. 0. ka 

mm-ztt^vtiftn. m&vmxvmifTmnct, m 

Sffgtk c taiffMHtRJBT^JSBSf* n a 2 . 
kai*!, (nc 2 /na 2 ) + (kc 2 /ka 2 ) ^4=5: 

s*fr*s»fc-ri k *w&b^&mimstmn%mR 

mim 1 8 ] !EiiSi5<7)ft±Jii±, rwmt-S) 

[fififcjfi 1 9 1 ffl^«s^ie«s»f4k -r * w«f^* 
^i«is«*ffiaJK. fflje<fc*miii» ^2^p« 

*fiaa»«c:^)IBt=«JiSftT«J«$ftTV^i k 

a b-thmm i ia«<o#«*r a?. 
[ft««2 0] mmkmwknmmmK o. u 

/sec • cm - KU±Tfc-2)Ck$r^k-ri»i»^ 

[ ii*ia 2 i ] ££&0ftjJit2 . sitM-r-*) h z. b 
*mw.b-fhm$M \ 9wmzmytT * . 

Wmm* & 3 toBWfWMHR^i <0HIfc:«Jf S ftT fit 
BKSftTV^i ^Wmk^Slt^JB 1 iBa<0#«6T 



I 
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[ i mm 2 3 ] is 3 comm#m£mcof&&mmtf . 

0. U/s ec • cm • KUJLtT'$>SC:k£!8®k-f 

[ m** 2 4 ] wmfimziemm t 
sj±, iaii^o;&±/i£i&^Tsgiof8mttffiSJ8L « 
SMb*fSK, £2<9mftra§L s3^em^HR 

«» as i attttttftSKL ffi^-rttmigL m2<nmmfc 

b £¥f®t-t %>m ** 1 ffi»co£«*r.4 . 

[38**2 5] &3anmfrfitffK<a*Msam<. 

0. U/sec • cm- K\3±X*>h ZbZW&b? 

[ 2 6 ] SEgft&t, SS 1 OTttftilK* fflgfc 
SIWL «2S»f<cftaRJ:0^iWIBiEfiMi^2«n 

#i 0-3 o nnu m2commfo&wme>i&m#i o o 
~2o o nmx'hzzt&ftwit'rzm&mi 9e«<D 

[ ff^Ji 2 7 ] wmmmts* *> 2 a a otitfgK&s 

«. mSWtt«a»«WSW#8 0~2 0 0nm. ffi^ 
^flteOKflW* 1 0-3 0 nnu IS 2 

{ m<.m 2 8 ] wmmtp 1 m a <o«igf eii ®k 

tt. m^fo^h^^am^m^m^^zx^xmm 

[ if ** 29] 2 ft a offifBiE&w* . afcaaiseflw 
ztmt -th mm 2 si mtn&mytr < x ? . 

[19**3 0] iBSSttv 2«^tB#SIEfiJi(cJ:oT 

§ a** 2 8 ffitt^flfctT a^. 

[ »*« 3 1 ] mimmmfr ^ 1 « a ^titsgf 

Tflnms-*<o82i**»if *>n* «r k ^#^k-ri»is**3 
oiem^e^x-fx^. 

XfttfLZti, 



&zbx\ zmmmmiztt^hmm^imRV/ 
t tiim^mnzn ?zb zftmb-rhtmrnsEm 
a. 

[000 1] 
[0002] 

[0003]ff^?ll ^yrAT^-bX^tg-C 

(UA-y\*y^) k«.^#ssr«r-rsie««*r, ::it 
Jfcftfclii ft 4 X'Hi±co$>Mi0)ffi& 
[0004];(7)J:o5r3Ef^7(:fc^t. 2#7u:fr 

Xa^SlfcJHk. WfauyXaMU 

m.KA<nm±itimt>tix^&. 
ja»jMfcW»i^^xo§iip»NAoJii*'fkt:«. s» 

[0005] itf0fc46, 3^7t*-(6lT'c7)iei*^fi^ti^: 

[0006] uut. ^x-fx^^w^ieisawi. ^ 
-nz x o t -«^tflHBfs^» £ &*a*Br!6*ii£ 

SitS. 

[0007] ±j£co£ o%fffi3ZBm*&mizm®Lt: 

z-mftTJ x?x-ii. ztit>?4 wmmmmzmm. 
mmztt. 0 . m*--&fri£xmmzttffif8.tf^z t> 
it. Bfrwtc«. m^m-mrmmmmz 2wm.mi,tz 
t><?). mmninm : imm£2mmmLt:hcotfm& 

itt^S. 
[0008] 

[^* ? »S»iLJ;3k-r^l8Si3 bZ*>X\ ZmKr < 

x?X'iz. &mmmm£B.fflLxffimm^cr>imm<k 
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otv^ i«gcowfgie*iiitcMLTo^ffl#fi-f-^fe 

«H*3&*fri5ii.S . ifc. 2J|gaflRI£iMN3lkjA& 
^*>-£jfc*£fc:{i , £ <?m&tfe -> T |> 2 Jf B Wfiffg 

less {est lt <o*««e^ffi8Pf£a*ff *>*is c t 

[0009] iiT, laBHfcSrfctfJfcL 2«B?)tiMflB 
[0 0 10] 2JfB<0ttBHE8Jifc:J±, lBBcOtif^fB 

if m± i ji sow fgiBUJi iz x->xhh mm®.* tih 

vmm&tMfr t> iBW Liz b # <D5$Jg i 0 fc H< & 6 . 

T'ZMZtitzb S O&lgJ: 0 t»< . 
[00 1 1] 36C2*B.fc9fc±m:*4n«Btf)« 
«E»«T«. ( n - 1 ) JBOtiHBiBflWfciffiftLT 
-1f3bWB»«*i, ifc. *ORM3fl± ( n - 1 ) Sco 

[0 0 12] Z<DXo%&t>*t>Mfzb%l l Z. Ztl£?& 
*#<MS^-1>. ico^. 2JlBOfflffglB«ia- 
^tifr^b^tzffiWfifoh . 

tcti 2 Jf B «fc 9 JiJIfcfc S tiH8£gVd*& fc +ft%W 

&-?&c\b$:&Wb^h. 
[00 14] 

»^lgj££ftT£&^l3te7^x?T£o-C, ±138 
[0015] ffi^fktfflti. HRtJieail^MftV^ 



m2ixhffi&§mmiz+tt%mmx'Xtf}jitzti, &tz 

zoiz**)^ imacvtimsmmfrMitomnzk. 2 
m b o±.v>mmmmfrt> t, 4^flrs£fg#ss#»& 

[0016] i^J: a fc^Jftfcr >r .x ? O^-tif £B!EI*Jf 

x*\ is&mxt* xtn&mmmmizi—ifftn 

[00 17] 

HJficojgSllco^TSiaj-rs . 

[0018] c\cr,mmcommco^m^rf < x?i±. ma 
[0019] ze>zmytT4A7iz&^T. mmmmt 

LTi±. ^ 'J u ^ f-;^ ^ ^ u h 

( P MM A ) f^7? U/WiMBK J: 0 =Sr^r 5Xf -y ^ 

fmizx-ix, it^ctt7t>#y7-a ( 2 p 

&) Wot, *rt»*A*Bni!HB«kUT»jS$*t*. 
[0020] co3£«±t:»*§ii5iE«aWi» 2Jf £1 

±cr>tfmnmmiz£'>Tm3LZti. mz±Mimm$Lffl 

frt>'J?*< 1 1> 1 BBcOW^fa#iSti. ffl^kW&IB 
[002 1 ] EttSHfcffli-^it-BffiSWfctffii; tT 

[0022] fflSHbWfilWi, Mitf^V 

£§t-y hfc=5r&. >lc0ieiitf-y b'-y 

xiUttb. ffi&LZitT\,^^&ftbe>%Mm£*mm-r 
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[0023] z<dj:?%?-( y<Dm^mm$:MiR-r& 
izmtoxa. aTn&izmg-t&wws l\>\ 
[0024] ximtz. ttftmmcommzit^m 

[ 0 0 2 5 ] S fcfc. MjS. &AftfflK. tSAflttfttf 
[00263 -T=5r;b*>, ffi^fctt«OMj&i . 7 0 0°C 

[oo27iifc. <msm^>tftiMKauctt. 1 5 0 

[ 0 0 2 8 ] 3*>lC, ffi^*m^»IWI3iar«, 5 0 

0 n s e cmTX'h&Otmt LV\ *f-fX^(?)I2 
Jgte2~ 2 Om/s e c^KHT&O, l'— IfM&OT* 
X9m±X'<r>XX y Vm± 1 ju mS*tft4 . Lfctfo 
T „ *SM5H»H!±«)»* jSfctJ V^T U— "TJbWWIt S 
it?.B§ra{45 0— 5 00 n s e c (£$■!>. iOid^rfiS 

tSAfl20Kti: 5 0 0 n s e c WTX'fob - i: ««fSt* 

[0029] ffiSCfttfSi; LTti, Au , A 1 , Ag, 
Bi, Cu, Cr. Co, Cd, Ce, Cs, Dy, F 
e, Ge, Gd, Ga, Hf, In, K, La, Li, 
Mn, Mo, Ni, Nb, Nd, Na, Os, Pd, P 
r, Pb, Ru, Rh, Rb, Sn, Sb, Si, S 
m, Sc, Se, Te, Ti, Tb, Ta, Ti, V, 
W, Y, Zn, Zr^<it- «£-&tft>CD£fflH 
*£fcj&*a*U*. «fc 3 Srfffti: LTIi, SbSe 
aWlteft. SbSeSiM^Hl, InSeMm 

1 n Se S \3Mfc&to. Ge SbTeM^i. Ag I 
nTe SbJMb&tfo. AsTeGeM^il, TeGe 
SnM^IJ, TeGeSnOM^ TeSe^-fC 
■Sm^ SnTeSeM-&ft. TeGeSnAuM^ 
ft, SbTeSeM^J. I n S e T 1 iS-fb£-ft, I 
nSb^-ft^ft. InSbSeM^ft, AgZn^ 

CuAINi InSeTIC o ^-ffc^-ft , S 

iTe Sn3vffc-&ft, ftSl^iTeO, (0<x<2) 
^^KEWW t>tl. BftfmzlZ Sb 2 Se 3 . G 
'ejSbjTes 0 0'C, tSAftjOXl 7 2*C, 

i^tII50nsec)f^|.. .rcoa^TeO, 

^fcWfflTA 6. S i Am&o$ft.T^ 



[0030] zrL^n&immzmmmmmmtt 

t, ffl&sSMMnimmzt$V&<iLWt<rMm%&t 

hzbwnmzKh. 

[003 1 ] -ftcbib. $>mftT<A7lZ&^-C 2m 

scommmm. zt>izii2mB£'9i>±Miz$ > 2 > nm 
mnmm&Mxn* *tii o tTm:*& ( n - 1 > 

[003 2] l^t. JhJItCfc iflBlg&gJftCffiUt 

mmizbziiffisffimiz. vcsm^mM^xh^x 

[0033] mm*. tt&KMmzmmftt-rz im 
wmmmmiz x ^xmmtmwLZtix^z>i%&zm 
iz-tht. mmmfrh imBcommimmxii. mmm 

c , , # B B a ftt»wra$ r a , mfymm^T a 
iii. K<r>3kft*mtzLx^hzktm$.^\ 

[0034] Rc^l 0% 
Rc,/Ra,Sl. 5 
Tc, , Ta,^40% 

tfz. mnwfr$>2mae>mm§immx°te. &&m& 

CStSeB^lt'WWR c 2 £X/>*3tetRJR2pA c 2 . 
^Maitt«-C^)R«* R a , 25.t>'3t©IR* A a 2 li , ifctf) 

[0035] Rc 2 ^30% 
Rcj/Raj^l. 5 
Ac 2 , Aa^60% 

i &t^MfcSr#!BT<OR»* R a , (iS^fi-^jgii^ 
[0036] *3t. lilSc7)ffi?gie#li)l^fc(t-i.^ B 3 B tt 

ti, ^oiag<7)Wfgie#*a$rji)a-ri,c:i:{cisu'- 

tc,, Ta^iaEKHW-T-ist, i eawtf$giei* 
if ^ ji^'t &z\t X'u—y%.<vmigtf$m l , 2®gc7) 
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[0037] zmmnmmsmiz&^x, ma, 

lft&£?iZi&g.Ztl&i><7)X'$>&. <r<7)Ac 2 , Aa 2 
[0038]^^:. 2iiBc7)tfffgie»«^^^^ H B H« 
2 , R a 2 a*JJB*EH*»£>JMxS*§-£fc« 2«BOffi$gfe 



[0039] 3 ^mimmm^mmt. mm 
[oo4o] mta » * i ± a 

3 *5r^£IS£U ^«Blv h y >y 7 xtmjj&lzm^ 

[004 1] 
[*1] 



1 »B01f$8lSSiJi 



iSSttfcglg/ fiKfcttttflt/ KBttftKM 



(ZnS-SiCte) 



(ZnS-SiO?) 



100~200nm 10—3 On m 



100~200nm 



2HB©1t$gI5fill 



«&<k***4igf/ 6H5JHit 



(ZnS-SiCte) 



(ZnS-SiCte) 



(Al) 



mm 



1 00~200nm 1 0~30n m 



1 00~200nm 



150nm 



Rcz^30%. Aci,AaiS603fi 



[ 0 0 4 2 ] gl 1 «0«*iE8*«0«3£fcfl** : 
1/5 (nc/na,) + (kc/ka,) S10 

(nc,/na,) +1/5 (kc/ka,) =g 1 0 



n c ! 
n a! 
k c , 
k aj 

(nc 2 /na 2 ) + (kc 2 /ka 2 ) S4 



nc 2 
n a 2 
kc 2 
k a 2 



: m^tmAcDitgknvmz'comm&gt 

8. 0, kc,S5. 0, na,g7. 0, kajS4. 

o srs tttwztmymmm* t < . m 2 *>«« 

l5iiWT(i. 1. 0gnc 2 g8. 0. 1. 0Skc 2 g 
7. 0. 1. 0Sna 2 S7. 0. ka 2 S5. 0&§^ 

[0 04 3] 3ri3. IlCf^nc/na^L. 
»f kc/ka^tt, #«S^Mfi«n Cl , n 
a,, kcj, ka^ro'y hLtzft&mZifrt. $. 



tz. I2t:itt^nc 2 /n a. 2 k L, $ffl£kc 2 /k 
a 2 t LT\ &«ffl^fcWf4<Onc 2 , na 2> kc 2 , k 
a 2 5rro x h LfclfttSI*^-. 

»■*-&«]: 3 fcLTfcfiv*. 

[0045] Witf. «SMfctm«*±T*»6»»3itr 
MR ()gia&«frftfUB) li. JteWFS^MICJ: 

^fcrnmizmtrnmL^KZc*) . tt£mmiiM<% 
[0047] -r<o*§£\ u— if^tcstrsjssfiisiJi-r 

^Mrth k v ^ fclSHH#£ t 6 . 
[0048] Z<r>Xo%$&?mm*nL&tztb\ l z\^ & 
JRRItW^SS 3 ^)»W«cfiliHISW«ffl36ft«!6T'* h . 
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im<7)®m&%wx\ m 2 commi^m±^ s 4> iz&m 

«)ffS£»<U S4.KCOA«R««*»tt4i:, ffl 

it) . 

[ 0 0 5 0 ] t'fc. JUJiJJWoflHBiiUWtti. &S 

toursr t ±msuttm0ntz . $ <?> tcm 3 

[0051] bfc4X,. ^3c7)^«*«MMSrig(t-f 

c as 1 coimft&mm. &2cr>mmwummt lx&, 

fc3&*#&4. 

[0052] mfrfiMHRatt&J: LT«. 
StWttza v tRiRco^=5r v > t <7iX*$>ti\f I vfft-c t «fc 
A 1^£B^S i^O^tt^f^M-ft^ ihe 
». ttffctt, Witf Z n S - S i 0 2 M^^*W^» 
ft4. «W8*^*JW^4**KW:. Ai, 

n 4 ^s i cm<nf&/^nw>m^%>(r> : &m^h<7>tm& 

[00 5 33 &mR8iti&t LTti, Al, Dy. Au, 
Ag, BiSe^, Ztl^tTi, CrfB^ftf 
fflV^ii4. 

LJK$r4. i»*Jtl±l*J±-f 4**. 

{zi.-> xm^imnmcr>mmtm% 

7>f h»tt (WAtt) *9MW4. — ffi3Efl5»«K 

[00551 flNBe«J|-r^W«ifiU. tLLOJ: 5 &3fc 
^Ftt J ^W^tt^l^««r#JltLT«5i'fb$^4 . 

[00561 mm, Emm^mcommmmx <om 

1 nmmfctim . mMamwaxm 2 astragal 

m. tt$&amm. ^2<r>mmwu.mmmf±m^m 

mtzztix^zcofimt u\ 
[ 0 0 5 7 ] m 1 commmmcommffifSL 
mi<r>mmft&mm .100 nmtxti 0 0 nmi^ir 

tt$cfcmm : 1 0 n mlXk 3 0 n mJiiT 
JS2<?)l£l;f*:»tiJBI : 1 0 0 nmliLh2 0 0 nmfcTF 



m 2 <vtfm§m®<omimi& 

SH 1 DSttEttftSK : 8 0 nm£Lh2 0 0 n ml^T 

fflSBfl*mK : 1 0 n mULh 3 0 n mUTF 

3$ 2 <9t?im{fc»gSI : 1 0 n mllh 3 0 n mfeJIT 

j££ft4. ^fi0ffl^W^2-iei*»«t -T4tt«iaii« 
h&WiWb&X; ?«***Ms0jlLfi : i.4»#^i.^rtg 

[0058] 9zmt*iimt-tzm&iziz. ismm 
tott^tmm-zmmihimizm^itzit twa 
-ft) . zcom&^tzztitzmzmmmzftibMvm 

fcfflSWkS 4 £ t T'IBlib- y h SrlSjfc-f 4 . 
[0 0 59] itieffli:-r4%^tc(i:. ^^J;d^ 

^jffl-fb-a-rtc iti&'Xttmvmzmmmz&iik 
[0060] -?-lt. z<mmm<7xmsmm±izii^ 

4. 

coo6 1 ] z<^2ms<ommmm. zt>tzu2mm 
x o i>±m<vffimmJEX'im$zimmzm^x t . -r 

[0062]^. ««aaMiiai±oiafc:^tts-*43a 

■tt><7)T'fc4„ L^*<oTfc4SJS«ff$* { ! 2«5T'J) 
4. fl:f*WWi;3 0/xmIiLhfc-r4C:i:*W^Lv^ jg 
BJ8<7)11$ *«*4 OSBft^S k . S( 1 <0««S«UI*»fe 

SS-f4C:fc* i T#^<^-pT. 3EW$rl*ai#i!U*. * 
^> *4 0ffSa5*ARir6fc. «BJRH^**^±^ 4 i 
i:*^. d<0^Sr#jSLTSSiE^ff$ti^-r4^* < 

mtma&#kLx&&zti&. tti. m&mmx-*>& 
morizimftftt t h izmmm^tmammt lxb&l 

[0063] 2mscr>mmmm. ^^>ut2mscr>j: 
oi>±mcomm$mx'm^z>imm-\t lxh. 
mssmmcommzx ixmwKhwsmztiz. 
[00 64] man. iai£.w*4^(i»#^^^r^ffl<7) 

ii, ft£*Lttn&ft-$:%&LXti®*?me>mtfLt:&. 
H-T4. 

[ 0 0 6 5 ] S^Ht.flo+»?glE#IS{±, ffifgft-Sf- 



I 
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[0066] tLhcOi d ttWItf (c*tt&tiWB 

htih* zzx°a. mmmmt^mjmztnz 

[00 67] icD^mii, 3ti®3 1i£&^ttl/- 
f (**780nm) , 3U^-m^3 2. 1/4 

mxsi3sm/nm^yx3 a * 9 3 5 1 . 

J|yfcl^X3 6. isVVYVil)VVVX313Jf-7*Y 
r-f5f-F3 8J: l 5 ! flr*7*-*XlN-jJ«»3 9t:*-a 

0t±. *«5 1«£, i^^«^ft^^'3 4t*f 

[0068] iCOJ:3^3t^T{i. 3t«3 1 *»S>aS» 
LfcW— ffXLM:. ay*— * 1^X3 2£jI3i§-r&- 

1, i/4ift#K33. *#fo^:*34&a3iU -r* 

X^ffiJilCfc* — AX^7 h4 2Z&&L-t&* — 3u 74 

l/4ttM3 2ii»U t'-AA7'j7^4 1(:A 
MfS. b'-AX7'J >y?4 ltAltLfcSfti. 
#X-9--##3 9fcRSt3*U i*^^3 6, y 1 ^ 
K U *;H/VX3 7 £«T y*\-V4*-F3 8X"%?fc 

fglE&Jl 5 2, 53, 54C lx— f <fc 3 
[0069] 

[latWl KIT, *^^fl:^^JSWt-5V^^ 

r o o 7 o ] ggfcw 1 

-r. 

[0071] ;«fl3Efa7ti a^«iJiK. 
as i o« 2 . shbji 3 Rtsm 2 owffisiM 4 

flHl«6j^J«SivC«lJ£S*vC^*. ±ieasi<Dtif$S 

i e»jf 2 1± . as 1 <o»w#«»ir 7 . * 1 nmttm® 
m&dtxfm 2 o&vttftBBt 9 <o 3 n t x -?T*ttj££ 

*U MS 2 OWLISH* 4 (4, jp3«o»«tt«a«i 0. 
82<0ffl3Eti5»fiRl 1 . ^4c7)^«^«aMl 2&tf 
R»)R1304JiKJ:o-C*J«$il'rv^. CKA^JIft 

famisi <7)«fgiEiss 2 . as 2 co mmtmm 

olzLXftf&Ltz. 

[0072] 7ix9mz7)v~-f mnm) 1 



[0073] -etT. -rOfKU*— ^-h*8Cl<i0^ 
;W-7* 1 j&^jRSfutffifc:. Z n S - S i 0 2 JB-^#:J: 
D&iSSltfftWttftiHR?. Sb t Se 8 Il7C^J:0 
=5:5* 1 <Dffl3tfl5f5mR8fttf Z n S - S i o 2 ig^«s 
J: i5*4»2^»W*flM!l»9 - 1 

X-m 1 <D«*iE«W 2 Liz . 

[ 0 0 7 4 ] as 1 <rtmmmzm&-t&&m?> 
[ 0 0 7 5 ] as 1 comwsmmcommffifc 

fSltf>tt*ffc«»R: 130nm 

»l«ffl3&ft*fS«t: 2 0nm 

m2C0Wm>W%W& : 1 0 0 n m 

ifc. as 1 <0ffl3Eft*rSJ»^ft* 7 8 0 n mtiitti* 

[ 0 0 7 6 ] SS 1 <OflHBefiWWffl3WtWPHR ( s b 2 
Se 3 ) <F>%&%®. 

@tff*nc! ; 4 . 4 5 
fHSBSkc! ; 0. 8 2 

Jgjf^na! ; 3. 9 6 
JffiKfiMSka! ; 0. 3 8 

L^t< l/5(nc,/na 1 )+kci/ka| = 
2. 4 (S10) , nc,/na, + l/5 (kc/k 
ai ) =1 . 6 (SI 0) 

[0077]aC, Z\cr>£olzLX]&f&t$iltzmicr)ffi 
«SaflW±t, 7*W7- ( 2P) ffitCioTOflfl 

m3(OB £141 0 OjumtfcS. 
[0078] tV^> dc7)^S3±t^ ZnS-Si 
O t i&-&#£')%Z&3<7>mmfo&m$&l 0. Ge 2 Sb 
2 Te 5 Z7C^ c k , 9^SSS2COffl^kW«l«l 1. Zn 
S-S i O 2 iI-^*<J:0^'?»ll4(7)l^«*ff>llKl 2. 
Al iOSr&fiUWSl 3 *mdM.%MffctZ> ZtX^2 

commmmA zmfct-fz. 
[0079] m2commmmA *mfotz>&m 

[ 0 0 s 0 ] a? 2 cott?gf mmcommm& 
m3CDmmfcum& ■ 1 3 0 n m 
m 2 com^mmm 2 2 n m 

ai4c7)P«#;«aM: 12nm 
RMK: 1 50nm 

ttz. ^2«ffiM»W»!6«7 8 0 nmlZ&WhX 

^imii<x<om } ox'h&. 

[ 0 0 s 1 ] as 2 commimmnwzitmm < g e 2 

Sb 2 Te 5 ) cO^t^SC 

gtffnc 2 ; 5. 2 
iS*fl»kc 2 ; 3. 9 7 
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S#T^n a 2 ; 4. 4 

mm&mk<i 2 ; i. 45 

U^'ot. ( n c 2 /n a 2 ) + ( k c 2 /k a 2 ) = 
3. 9 (^4. 0 ) T'S>S. 

[ 0 0 8 2 ] * lt . a&K. zcr>&2<mm&&®± 

fc. *m*WklllliSSr^t^3-h-t&i4:TI»i7ju 
C 0 0 8 3 ] ISUbOJ: 3 KLTfl^ftfc^Sftx x 

78 0nra^- !T3fcWW***Wttfcil'<fc. £«0 
*ffi»*»Wtttlljftl2UiK*-C#HiS*. & 

[0 0 84] H3teSVf****ffl^T»e*#K:»l 

<vm^. mwffimmmzm&Lx. m2<mtm&» 
mizxfttLfzft) om%.z 1 0 o%t Ltztz<7>mT*> 
h. 

sausi : 

RSt^Rcj ; 1 2. 2% 
^©IR^AC! ; 2 5. 2% 
ffl$Tc, ; 62. 6% 

RW$Ra, ; 6. 0% 
atSMHfSAa, ; 1 3. 6% 
3tS3§*T ai ; 80. 4% 

%ttmRc 2 ; 29. 7% 
»K^Ac 2 ; 6 6. 6% 

^huh* : 

RSWRa 2 ; 5. 7% 
3frKiR^Aa 2 ; 7 8. 6% 

eon sri&& Lxm 2 <wffl§emmiz+tt%mivxz 
2(Dffimmmco^iViiz}5^xi>. m^mmm^m^ 



<D%Mmitiz£^x&mvv hzjmizmm-t&ztw 

X'Z . E£?f£ffl£&ft6 - 1 I) . 

[0086] fcLhOfiaK'ti;. 9 1 coWSSfE&Jl&ySS 2 

mmtLxm^fzm^tmt^mitm^tL. 
mmmzz^xtk&mvmt Lfc&. «mw^ B B a » 

[0087] jM>W2 

«$gi5«a 1 5 . aom 16,^2 commmm 1 7 . 

jfBJS 1 8 . S3c7)tf fgfBI*® 1 9 «t 0 : 5r4ia«l^4 3 
3 6(C£<Gffi*ffl4 3±K«a«2 0jWB 
*S*iT«JSS*iT^4. JJES 1 OflHBEfiW 1 5(4 

* i oasttttfira 2i. ii wfflssMb*m«2 2 s m 

2com&#8gm23<D3mizl;^xmj8.Ztl. %2<T> 

mrnmm 1 7 a* 3 ommfr&wm 24,12 wfflsg 

-flSHWJR 2 5.14 om«ftft!IK 26^)3iltCj;oT 

»*sifcv^ft. i3coffl$giei*ai 9ti. 15 

<OR1S^«SK 2 7.13 cr>HS^mtm 2 8. 
ISm^«iIIS2 9 2ilXR*fK 3 0^4 «tc X otM^ 

1 5 . i2 wfltsgieiiJf 1 7Rism3<mmmm 1 9 
znxozmi&vi&mftTJAf&y.TnxoizLxft 

tfLLtz. 

[0088]^f, f^?l{:/'^-/(^S) 1 
4 ajWBjfcSftfcjK'J ^--t'^— hS« 1 4 $rffl*t 
Jt. 

[0089] -eUT, ^^-K'J^-'+^-h^l 4co 
^U-y 1 4 a*^«$^®tc. Z n S - S i 0 2 ig 
-^■*J:'9 : efl.H^>iSm^ffiSIK2 1. Sb 2 Se 3 -7C 
X 0 =5: 4 mi <o«SW ktt^JK 2 2 &tf Z n s - S i 

itt-si offi?gie#ta 1 5 . 
i o o 9 o ] m i otpgfeuw 1 5 £fsj&-ra# 

[ 0 0 9 1 ] mi <r>ttmmm<r>msm®. 
m 1 v>mm&&mm •. 1 3 0 nm 

»l<0«SM5Hfiil: 2 0nm 
SB2^1ftffiil: lOOnm 
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[oo92]si (rmmmm<r>mtimfm ( s b 2 

Se 3 ) O^SJlSc 
fe^tt® : 

Jgtff^ n c i ; 4 . 4 5 
?B««Stk Cl ; 0. 8 2 

gtff^nai ; 3. 9 6 
M««^k ai ; 0. 3 8 

LfctfoT. 1/5 (nc,/na,) + (kcj/k 
a, ) =2. 4 (SI 0 ) . (nc,/nai)+l/5 

(kc,/ka,) =1. 6 (SI 0) 

[0093]*C. iC0ct9^L-C»«^iX^l^tf 

[0 0 94] -£LT. iW^BJiil 6±(C. ±fH3Hl<7> 

tpgia»iii 5tPi«co«ft. iRJS*js-c^2^ifigia 

^-yStaiil 8£i¥ $ 1 0 0/imT«L, 
$^>C.lC7)3gBj§Jll 8±tc:. ZnS-S i 0 2 l&&fcZ. 
*)%&m , 5cr>mnfofcmm2 7 . Ge 2 Sb 2 Te 5 H7U 
^£J:9&6*3^ffi£ML*fflJ8l2 8. ZnS-SiO 
2 ^ft±9&&lfS6<Df£«(*«iI§l2 9. AliD^r 

&%.mm 3 o ^niijas^^-f-s - 1 x*m 3 wffifgieit 

SI 9ZBf&Ltz. 

[0096] =5rfc, !^3c7)ffi|glBf*ii 1 9 fcflMW £3- 
[0097] S&3 <offi#fei*Jf oBUfflifiS; 

3l5<0f#«fls«a)BI : 2 0 0 nm 
m 3 : 2 4 n m 

m6commkvmf& ■ 3 0 n m 

RStli : 1 5 0 n m 

[0098] ?S3 commmmcom^tmm ( g e 2 

Sb 2 Te 5 ) tfD^5£iSC 

SM*nc 3 ; 5. 2 
?WS^SCkc 3 ; 3. 9 7 

Stff*na 3 ; 4. 4 
MsftSk a 3 ; 1 . 4 5 

Ltztf-oX^ (nc 3 /na 3 ) + (kc 3 /k a 3 ) = 
3. 9 (S4. 0 ) X'h&> 

[0099] -eLT. &mz^ ^<r)^3<D^mmm\ 



[0 100] iOi3fcLT^$^^S3ter a? 

(*SJHt»*) T«a*7 8 0nmOl^-1f*JC*«-ft 
^Nftt^M^. *<ote*£Ja~Ffc:*r*\ ^rfe. JUT 

LT, 3Bfl!*BE»WfcAWLfc3e> ?>3£J£Sr 1 0 0% 

[01011*1 cotf ?glSS«^3te^lttt 

Ktt^Rcj ; 1 2. 2% 
3&MWAc, ; 2 5. 2% 
3fr®&*T ci ; 62. 6 % 

MS**R- ai ; 6. 0% 
^iSJR^Aa! ; 1 3. 6% 
3ftgj&spT ai ; 80. 4% 

sb 2 commmm^mim 

RWfRcj ; 1 2. 2% 
»K^Ac 2 ; 2 5. 2% 
3&tii^Aa 2 ; 6 2. 6% 

£UJt*Ra 2 ; 6. 0% 
«R*Aa 2 ; 1 3. 6% 
3ft®i§*Ta 2 ; 8 0. 4% 

* 3 commmm^sftm 

Ilt*Rc 3 ; 3 7. 4% 
»R*Ac 3 ; 6 0. 9% 

R»¥Ra 3 ; 1 3. 0% 
3fr&lR*Ta 3 ; 7 8. 8% 

m.w.2 mmmx-m cixxa*). 

36£A8iiH£Z>ZbtfX'Z&. £?z. ^-fti^mmmi 

w&comimkttf±z^<ox\ zcomt^itizx-oXM 

[0 1 02 3 ^»a3_ 

m i nmmmm . a^BJi&t^as 2 ^m»i j; 0 ^ 
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1 cr>mnft&.wm . as i ^swwmKstf jb 2 ossm 

*«^J8l«03®lcJ:oT«B£$ix. & 2 tf0tit$8IB#Ji/I 
ii. jS30ftttft£SR. 82*>ffl3fcft:*mi!. 353<D 

J: 3 &«J*<0£«3fcT * artlTcO i 3 iz LTI^BK L 

[01033 t-f. t 4 x?mizy)\,-y mpm) tfi 

[0 1 04] -KDMgiC ZnS-Si0 2 

a^»J:0=fir&*l^SW*ff8IK. Ge 2 Sb 2 Te 5 
Htc-£& J: 0 3r4 a 1 ^fflSfttmjR, ZnS-SiO 

2 o s 2 <7)i?im«t«iSK^Ji»««fM-r 

£ Z t -cm 1 *>««IE»I£»JSLfc. 
[ 0 1 0 5 ] fcfc . SSI OflHH2««fc»riW4*»0 

[0106] is 2 crtmmmmco&mmss. 

W, 1 agSSttftgfJS : 1 1 0 n m 

mivttmmmm: 2 0nm 

JS2<08HMs«SK: 1 60nm 

4 . ffiSSfbHSK*)** 7 8 0 n m »t iX&S&ll 

[oio7]si ^mmtmmcD^-itmm < g e , 

Sb 2 Te 5 ) O^Jgffc 

SM^nc, ; 5. 2 
ffiKCMkkc, ; 3. 9 7 

1¥&m#m ■. 

Sff^n a, ; 4 . 4 
mtSSHMkan-; 1.45 

L!t* J ot. 1/5 (nc/na,) + (kc,/k 
aj) =3. 0 (S10) „ (nc,/n ai )+l/5 
(kci/ka,) =1. 7 (=£10) X'foh* 
[0 108]&£. Z<7>£oHzLXMf&Ztlt:WSl<7)ft 
«3e»JB-hfc:. y* htf'J-?- (2P) ffitCioTIHdS 

OffSJil 0 0AtmTS>l)„ 

[0 10 9] g&Wt\ CcoSBflSitC. ZnS-S i O 
2 ^-^*J: , 9^^^30lS«*ffiaM, Ge 2 Sb 2 Te 5 
*)%h&20>mL4mf\Wk. Z n S- S i O 
t«^J: OSrSSMOWWMHIBL A 1 J: 

Ltc. 

[01103 SriS, &2<7)ffimmm$:ffi&-t&&mcr> 

[oiiii m2c?>ffimmmc7)Mmmf8. 
w,3<r>mm¥%mwk ■. 1 3 0 n m 



SI2<0ffl^t*mi8i: 18nm 

m4<?>mm#&mm: i4nm 

KStl$ : 1 5 0 n m 

ffi^ffc*mMOifcfl7 8 0 nm(zfcft^,3t^^ 

[01121 «2<OlffffiiefU^4B^mR < Ge 2 
Sb 2 Te 5 ) <0*?®R 

B#f*nc 2 ; 5 - 2 
7&'S?<£ifckc 2 ; 3. 9 7 

Stf$na 2 ; 4 . 4 
i!Mka 2 ; 1. 4 5 

LW^t. ( n c 2 /n a 2 ) + ( k c 2 /k a 2 ) = 
3. 9 (S4. 0) x-bh. 

[01131 ZLX. ««{C. £*>JS2<9flBB§£««± 
[0 1 1 4 ] znXolzLXttfcztitz&mft'rJX? 

iz^x . hmct 1 -cfflivtofc raawwte^»*jBv^ 

( &JMftM)> ) Ttf>«*7 8 0 n mtf>U— fXtZttti 
Lfc# (m2c7)Wfg|^|iilcOii-^. 

w^iei*® £3§ia lt, w,2 commmmiz Ait 

[01151*1 Ot»fBiESS03t^fftt 

5t3t*Rc! ; 2 6. 5% 
3fc©IR*Ac, ; 5 9. 3% 
3IB8jft*Tc, ; 14. 0% 
&IMfffi : 

SSt^Raj ; 6. 7% 
3fetRlR*Aa! ; 5 0. 0% 
ftjgjglpTa, ; 4 2. 4% 

Ktt*Rc 2 ; 2 6. 4% 
3MSyR*Ac 2 ; 68. 9% 
?Nfcff» : 

KIWRa, ; 1 0. 6% 
5fr&)R^Aa 2 ; 7 2. 4% 

<rym&&X'v>ffimmtf'bz&z\ m2crmmmm2 
iz-\-ft%%>j&x'ftZAmzit2>zttfX'$^\ tti. 
*tiizM£xm2 <r>ffimMmmx'n%.mm *tz 
m2cviffflgeMmfrbit^%mim^m®tfnt, 
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[ 0 1 1 6 ] £13. £*>«»Kft3aH0>ii*K» t . JB 

RW^ti 3 0 %ULbfi9ftr* * - iWK^ftt S . 
[0 117] 

[0 118] icoid&^Jfftf^*?-?^ ffi^IBi 
[0 119] jffPHHaaa^SKfcfcl*^ 

[01] 



(nci/n«i )+l/5(kci/kai ) = 10 




nci /nai 



[HffiOffi* 3 ^^] 

[01] ittlnc/na^L, li^kc/ka! 
fcfC. *SWS5fl5B*KOnci. nai, kc,, ka, 

[02] ittnc2/najkL. k c 2 /k a 2 

tLT. #iffllEM^nc 2 , na 2 , kc 2 , k a 2 

[03] ^*3^4X^<03t?W^<oSBeKfflv^*^ 
^£^-f«3£0T'J>&<, 

[04 ] Lfc^Jl^T 1 -f 1 «JfiM* 

^-r»f®0t:-fc2». 

[05] #$ftH£^Lfc#**T4*7«ffi^** 
i-Brffi0f&S. 

1, 14 ^BJ«« 

2, 4, 5, 15, 17, 43 WSSHSM 

3, 16. 18 SIM 

5, 43 mm 

[02] 




(13) 

[03] 




1 9870 9 

[04] 




1 B 
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02)mm mm wjl 

TtozmshmmtshM 6T@ i ms^ v- 



